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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bright reflection type liquid crystal 
display device having high reflection in which a short-circuited part can be 
specified from a TFT array substrate rear face at generation of a short-circuit 
between pixels; and to provide the reflection type liquid crystal display device, in 
which a channel part can be shielded and processing for forming black dots is 
possible. 

SOLUTION: The device has a plurality of thin-film transistors, a gate wiring group 
2, a source wiring group 7a, and a plurality of reflective pixel electrodes 21 
connected respectively at a drain electrode 7b of each of the plurality of thin-filmj 
transistors on one principal surface of one of two substrates 1a holding a liquid 
crystal layer. The reflective pixel electrode is disposed so that it may have the 
overlap with one source line and may have the clearance with the other source 
line to two adjacent source lines. Besides, the channel part and its neighborhood 
are light-shielded by a metal film 21a of the same material as the reflective pixel 
electrode, and the metal film is made to open in the crossover parts of the gate wiring and the drain. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On one 1 principal plane of two substrates which pinch a liquid crystal layer, two or more thin 
film transistors, In the reflective mold liquid crystal display which has a gate wiring group, a source wiring 
group, and two or more reflective pixel electrodes respectively connected to the drain electrode of two 
or more of said thin film transistors The reflective mold liquid crystal display which has a lap with one 
source line and is characterized by having arranged so that it may have a gap with the source line of 
another side to two source lines which adjoin said reflective pixel electrode. 

[Claim 2] On one 1 principal plane of two substrates which pinch a liquid crystal layer, two or more thin 
film transistors, In the reflective mold liquid crystal display which has a gate wiring group, a source wiring 
group, and two or more reflective pixel electrodes respectively connected to the drain electrode of two 
or more of said thin film transistors The reflective mold liquid crystal display characterized by for the 
channel section of said thin film transistor and its near being shaded by the metal membrane of a 
reflective pixel electrode and this ingredient, and carrying out opening of said metal membrane in a part 
for the intersection crotched portion of said gate wiring and said drain electrode. 

[Claim 3] The reflective mold liquid crystal display according to claim 2 characterized by setting width of 
face of metal membrane opening for an intersection crotched portion of gate wiring near the channel 
section, and a drain electrode to 1 micrometers or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective mold liquid crystal display which drives 
liquid crystal using the TFT array substrate with which two or more thin film transistors were formed, 
and its manufacture approach. 
[0002] 
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[Description of the Prior Art] The liquid crystal which intervenes between color filter substrates from 
the former using the TFT array substrate with which two or more thin film transistors (it is hereafter 
called TFT for short) were formed on the 1 principal plane as an image display device is driven, and the 
liquid crystal display of the transparency mold which displays an image with the liquid crystal is used 
widely. Moreover, it is the outdoors and the mold for an environment which can be used indoors, and the 
thin shape and the lightweight reflective mold liquid crystal display have been proposed and developed 
by the high definition which performs a display action with a low power. 

[0003] Hereafter, a reflective mold liquid crystal display is explained with reference to drawing 3 - 
drawing 5 as an example. The top view in which drawing 3 (a) shows the pixel configuration of the 
conventional reflective mold liquid crystal display, drawing 3 (b), and drawing 4 are the sectional views of 
the important section. Drawing 5 is the enlarged drawing of a channel and its near. 
[0004] The production process of the TFT array substrate T1 of this reflective mold liquid crystal 
display is explained. First, the gate electrode / gate wiring 2 which consists of a tantalum, chromium, etc. 
are formed on one transparence glass substrate 1a. Next, the gate dielectric film 3 and 4 which usually 
consists of a bilayer is made to deposit using sputtering and vapor growth. Next, the semi-conductor 
film (amorphous silicon film) 5 as which the resistance changes and TFT is operated as a switch with 
the electrical potential difference impressed is formed. Next, the n+a-Si layer 6 for carrying out ohmic 
contact of the source mentioned later, and a drain electrode and the semi-conductor film 5 is formed. 
And the source electrode / source wiring 7a, and drain electrode 7b which consist of titanium, a 
tantalum, and metals, such as molybdenum, are formed in coincidence. Next, a photopolymer 9 is applied 
after making SiNx used as a protective coat 8 deposit. It heat-treats, after exposing and developing a 
photopolymer 9 using the mask with which the circle-like opening pattern was arranged irregularly 
continuously, and two or more irregularity is formed. And a photopolymer 10 is applied so that two or 
more irregularity may be met, and irregularity is smoothed so that a desired diffuse reflection property 
may be acquired. The reflective pixel electrode 1 1 which consists of a metal membrane on it is formed. 
At this time, it considers as the configuration which shades the channel section and its near by metal 
membrane 1 1a of the reflective pixel electrode 1 1 and this ingredient, and shades the channel section by 
the wrap. The TFT array substrate T1 is completed by the above production process. 
[0005] Next, manufacture of the color filter substrate F1 is explained. First, after forming the black 
matrix 12 set to one more transparence glass substrate 1b from chromium etc., red and the color filter 
13 of green or blue are formed. Furthermore, the color filter substrate F1 is completed by forming the 
opposite pixel electrode 14 on it. 

[0006] Then, the process which manufactures a reflective mold liquid crystal display is explained from 
the TFT array substrate T1 and the color filter substrate F1. First, the fully washed above-mentioned 
TFT array substrate T1 is made to apply and calcinate the polyimide orientation film (not shown) by 
print processes. And rubbing is carried out and an one direction is made to carry out orientation of the 
polyimide molecule with the cloth which coiled around the roller. Next, the orientation film (not shown) is 
formed also like the color filter substrate F1, and rubbing is performed. 

[0007] A sealing compound (not shown) is applied to the TFT array substrate T1 after orientation 
processing, and the spacer (not shown) which has a fixed diameter is sprinkled. In case this sticks the 
TFT array substrate T1 and the color filter substrate F1, it is for maintaining a fixed gap. After carrying 
out precure of the sealing compound and sprinkling a spacer, lamination and a sealing compound are 
completely stiffened for the TFT array substrate T1 and the color filter substrate F1. And liquid crystal 
15 is poured in between substrates by the vacua, encapsulant stops between substrates, and a 
reflective mold liquid crystal display is completed by arranging a polarizing plate (not shown) before and 
after the transparence glass substrates 1 a and 1 b. 

[0008] In addition, in the manufacture process of the TFT array substrate T1, it may short-circuit 
between the pixels which adjoin with the dust in front of a photolithography or dry etching, and between 
the source and a drain. It stops taking [ normal potential ] for a pixel at this time, and becomes a point 
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defect. Moreover, that location becomes clear by the inspection process after this point defect 
completed the liquid crystal display. As a former cure, the short part between pixels is omitted with 
laser from the TFT array substrate side of a liquid crystal display. The method of making potential of the 
pixel section into the condition that an electrical potential difference is always built over a pixel as the 
gate and this potential, and sunspot-izing it is taken by carrying out laser radiation of the gate of a 
transistor and the intersection crotched portion of a drain which short-circuit generated on the same 
conditions as a latter cure from the rear face of a liquid crystal display. 

[0009] In subsequent explanation, it calls it sunspot-ized processing to make potential of the pixel 
section into the gate and this potential, and to sunspot-ize it by carrying out laser radiation of the gate 
of a transistor, and the intersection crotched portion of a drain. 
[0010] 

[Problem(s) to be Solved by the Invention] In order to raise the brightness of a display of a reflective 
mold liquid crystal display, the reflective pixel electrode 11 is so desirable that the surface area is large. 
On gate dielectric film 4, as shown in drawing 4 , since it is formed at the very thick photopolymer film 9 
top, respectively and short-circuit does not occur between source wiring 7a and a pixel, between source 
wiring 7a and the reflective pixel electrode 1 1, source wiring 7a does not need to give spacing in the 
direction of a field, and can pile up the reflective pixel electrode 1 1. 

[0011] However, when short-circuit occurs in the reflective pixel inter-electrode which adjoins in this 
case, the technical problem that a short part cannot be pinpointed arises seen from the rear face of the 
TFT array substrate T1. 

[0012] Moreover, since the intersection crotched portion of the gate electrode 2 of a transistor and 
drain electrode 7b will also be covered by metal membrane 1 1a if the channel section and its near are 
shaded by metal membrane 11a of a reflective pixel electrode and this ingredient as shown in drawing 5 , 
When laser radiation is carried out to the intersection crotched portion of the gate electrode 2 and drain 
electrode 7b, the ITO pattern by the side of drain electrode 7b on it, metal membrane 1 1a, and also the 
color filter substrate F1 on it will short-circuit. Consequently, the pixel concerned serves as ITO by the 
side of the color filter substrate F1, and this potential, an electrical potential difference stops building 
over liquid crystal, and the luminescent spot will come. Therefore, the fault that it cannot sunspot — 
ization-process arises. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
improves the reflective mold liquid crystal display which has two or more thin film transistors, a gate 
wiring group, a source wiring group, and two or more reflective pixel electrodes respectively connected 
to the drain electrode of two or more thin film transistors on one 1 principal plane of two substrates 
which pinch a liquid crystal layer. Namely, to two source lines which adjoin a reflective pixel electrode, 
with one source line, the reflective mold liquid crystal display of this invention has a lap, and is arranging 
[ so that it may have a gap ] characterized [ line / of another side / source ] by it. 

[0014] According to this configuration, when the short-circuit between pixels occurs, while being able to 
pinpoint a short part and being able to carry out the lasing from the rear-face side of a TFT array 
substrate, by making one side of a source line intersect a pixel, surface area of a reflective pixel 
electrode can be enlarged and the bright reflective mold liquid crystal display of high reflection can be 
realized. 

[0015] Moreover, it has the same basic configuration as the above, the channel section of a thin film 
transistor and its near are shaded by the metal membrane of a reflective pixel electrode and this 
ingredient, and the reflective mold liquid crystal display of this invention is the configuration to which 
opening of the metal membrane was carried out in a part for the intersection crotched portion of gate 
wiring and a drain electrode. Sunspot-ized processing is attained by carrying out opening of the gate and 
the intersection crotched portion of a drain. 

[0016] In the above-mentioned configuration, it is desirable to set width of face of metal membrane 
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opening for an intersection crotched portion of gate wiring near the channel section and a drain 
electrode to 1 micrometers or more. Even if it makes the gate and a drain short-circuit by laser 
radiation by carrying out 1 -micrometer or more opening, sunspot-ized processing can be performed 
normally, without [ a drain, a protection-frorrHight pattern, and ] making a protection-frorrHight pattern * 
and an ITO pattern short-circuit further. 
[0017] 

[Embodiment of the Invention] Drawing 1 and drawing 2 show the pixel configuration of the reflective 
mold liquid crystal display which is the gestalt of operation of this invention. The top view, drawing 2 (a), 
and (b of drawing 1 R> 1) are the expanded sectional views of an important section. Drawing 2 (c) is the 
enlarged drawing of a channel and its near. The same reference mark was attached about the same 
component as the conventional example shown in drawing 5 from drawing 3 . The configuration shown in 
drawing 1 and drawing 2 is explained according to a production process. 

[0018] The gate electrode / gate wiring 2 which consists of a tantalum, chromium, etc. are first formed 
on glass substrate 1a of transparence like the conventional example. Next, sequential formation of the 
gate dielectric film 3 and 4 which consists of a bilayer, the semi-conductor film 5, and the ohmic layer 
(n+a-Si) 6 is carried out. A source electrode / source wiring 7a, and drain electrode 7b are formed on it. 
Next, a photopolymer 9 is applied after making SiNx used as a protective coat 8 deposit. It heat-treats, 
after exposing and developing a photopolymer 9 using the mask with which the circle-like opening 
pattern was arranged irregularly continuously, and two or more irregularity (not shown) is formed. And a 
photopolymer 10 is applied so that two or more irregularity may be met, and the reflective pixel 
electrode 21 which consists of a metal membrane on it is formed. 

[0019] Here, in case the reflective pixel electrode 21 is formed, to adjoining two source wiring 7a, with 
one source wiring 7a, a lap is given, and as spacing is given with source wiring 7a of another side, it 
arranges. Moreover, by metal membrane 21a which consists of the same ingredient, patterning is carried 
out so that the channel section and its near may be covered, at the same time it forms the reflective 
pixel electrode 21. At this time, the intersection crotched portion top of the gate electrode 2 and drain 
electrode 7b carries out opening of the metal membrane 21a. The enlarged drawing of the opening part 
is shown in drawing 2 (c). As for the width of face L of the opening part in drawing 2 (c), it is desirable to 
be referred to as L>=1 micrometer. 

[0020] When short-circuit occurs between the adjoining reflective pixel electrodes 21, enlarging surface 
area of the reflective pixel electrode 21 by considering as the above configuration, from the rear-face 
side of the TFT array substrate T1, a short part can be pinpointed and the laser cut of the short part 
can be carried out. Moreover, the sunspot-ized processing from the rear face of a TFT array substrate 
is attained by carrying out opening of the metal membrane 21a in the gate near the channel section, and 
the intersection crotched portion of a drain. 
[0021] 

[Effect of the Invention] Since a short part can be pinpointed when short-circuit occurs in adjoining 
reflective pixel inter-electrode according to this invention, simplification of a rescue and increase in 
efficiency can be calculated. Moreover, since sunspot-ized processing can be performed from the part 
to which opening of the gate near the channel section and the metal membrane on the intersection 
crotched portion of a drain was carried out even when normal potential is not built over a pixel 
according to short generating between the source and a drain etc., it leads to improvement in the yield. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing the pixel configuration of the reflective mold liquid crystal display in 
the gestalt of operation of this invention 

[Drawing 2] It is drawing expanding and showing the important section of drawing 1 , and, for (a) and (b), 
a sectional view and (c) are a channel and the partial expansion top view of the near. 
[Drawing 3] An example of the pixel configuration in the conventional reflective mold liquid crystal 
display is shown, for (a), it is the top view and (b) is the expanded sectional view of an important section. 
[Drawing 4] The expanded sectional view of the important section in the reflective mold liquid crystal 
display of drawing 3 

[Drawing 5] The partial expansion top view showing the channel in the reflective mold liquid crystal 

display of drawing 3, and its near 

[Description of Notations] 

1a, 1b Transparence glass substrate 

2 Gate Wiring / Gate Electrode 

3 1st Gate Dielectric Film 

4 2nd Gate Dielectric Film 

5 Semi-conductor Film 

6 N+a-Si Film 

7a Source wiring / source electrode 
7b Drain electrode 

8 Protective Coat 

9 Photopolymer Film 

10 Photopolymer Film 

1 1 Reflective Pixel Electrode 
11a Metal membrane 

1 2 Black Matrix 

13 Color Filter 

14 Opposite Pixel Electrode 

15 Liquid Crystal 

21 Reflective Pixel Electrode 
21a Metal membrane 
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